Abstract: Electronic transitions spectrum of iridium monoboride in the spectral region between 400 and 545nm has been recorded and analyzed using laser vaporization/reaction free jet expansion source and laser induced fluorescence spectroscopy. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 2 ABSTRACT Electronic transitions spectrum of iridium monoboride in the spectral region between 400 and 545nm has been recorded and analyzed using laser vaporization/reaction free jet expansion source and laser induced fluorescence spectroscopy. Thirteen vibrational bands belonging to four electronic transitions, namely the [18.8] 3 
In this work, we report the analysis of thirteen vibrational bands belonging to four electronic transitions recorded using the technique of laser vaporization reaction free jet expansion and laser induced fluorescence (LIF) spectroscopy. Spectra of all the four isotopes: 191 Ir 10 
II. EXPERIMENT
The experimental apparatus and detailed procedures for producing metal containing molecules using laser vaporization/reaction free-jet expansion source and LIF spectroscopy have been described in earlier publication. 14 Only a brief description of the relevant experimental conditions for obtaining IrB spectrum is given here. Frequency-doubled Nd:YAG laser pulses with 5-6 mJ were focused onto the surface of an iridium rod to generate iridium atoms. A pulsed valve was synchronized with appropriate time delay released gas mixture of 0.5% B 2 H 6 in argon to react with the iridium atoms for the production of IrB. A pulsed dye laser operated with Coumarin dyes and pumped by a Nd:YAG laser with wavelength set to 355nm produced tunable output in the visible region, which was used to excite the IrB molecules produced. The LIF signal was collected by means of a lens system and detected by a photomultiplier tube (PMT).
The PMT output was fed to a fast oscilloscope for averaging and storage. The laser linewidth of the tunable dye laser was about 0.07cm -1 . However, typical molecular linewidth obtained was larger than 0.1cm -1 , which is likely to be due to unresolved hyperfine structure in the rotational lines .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   6 consistent with a  = 0 transition. The upper state is assigned to be 3  3 state. The observed line positions were fit to the following expression: Five vibrational bands of this electronic transition including the (v, 0) with v = 0 -3 and the (0, 1) band were observed and analyzed. Fig. 4 shows the (1, 0) band with well resolved P, Q and R branches. The first line of the respective branches are R(3), Q(4), and P(5), which established unambiguously the upper state has an  = 4 value. The intensity of the R and Q branches are much larger than the P branch, which is consistent with a transition with Δ= +1. We recorded the (0, 0) and (1, 0) bands with heads at 22440 and 23128 cm -1 respectively.
The (0, 0) band of this transition is shown in Fig 6 . Assignment of rotational lines was straight forward. The first line of the branches are R(2), Q(3), and P(4), which indicates that the   = 3 and   = 2. In addition, as shown in Fig. 6 the R and Q branches are stronger than the P branch, which is consistent with a = +1 transition. The low resolution spectrum in Fig. 1 shows clearly that the two vibrational bands in this system are stronger in intensity than those other transitions originated from the same X 3  3 state. We have also recorded the resolved fluorescence spectrum of these bands. The vibrational separation of the lower state with   = 2 is about 1018 it may not be useful or helpful to tabulate the equilibrium molecular constants.
F. Discussion
The ground of IrB as discussed in Ref. 19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   9   Table 2 lists the many low-lying excited electronic states arisen from excited electronic configurations with only one electron jump from the ground electronic configuration (Label A).
Many of the triplet states listed in the table are formed from molecular orbital (MO) with  3 or  3 occupation, therefore, they are inverted states with the largest  value having the lowest energy.
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